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MAIN LINE PROGRAM
10f2

CALL IS THIS
SUBROUTINE THE BEGlHNNlNG
OF THE
START WEEK
-

©

i

CALL SUBROUTINE

IRUN, THIS ROUTINE CALL SUBROUTINE
READS SYSTEM

PARAMETERS AND SITAEJCI:_T"T.ESRI?QEE:;IET
INITIATES RUN

OF AN ORDER

®

CALL SUBROUTINE *
L ITEM.THIS ROUTINE

©

READS ITEM INFOR- CALL SUBROUTINE
IniAT'l;IOTNE;SAND BOVOH. ROUTINE
A ITEM FILLS BACK ORDERS
PARAMETERS FROM ON HAND
P
R v
Y
CALL SUBROUTINE DE- ‘ CALL SUBROUTINE
Ag%ri%gﬁlgfgggl&g 1SSUE. ROUTINE
DEMANDS, |F NEEDED, ISSUES FROM ON
AND EXAMINES THE HAND TO FILL
NEXT DEMAND, SO THAT DEMAND.

. {T CAN SET THE PRO-
GRAM SWITCHES IN THE
PROPER CONDITION

!

y

NO : . CALL SUBROUTINE
FORCST. ROUTINE
COMPUTES op AND

MAKES NEXT
FORCAST.

YES l

THIS THE
FORECAST
TIME

NO




Tyes
Y

CALL SUBROUTIME
REVIEW. ROUTINE

CHECKS THE ORDER
LEVEL AND PLACES
ORDER, IF NEEDED

Y

CALL SUBROUTINE

RUN REP. ROUTINE
PRODUCES A LINE

OF OUTPUT FOR THE
RUNNING REPORT

MAIN LINE PROGRAM
20f2

PRINT OUT

HAS
THIS ITEM BEEN

NO

COMPLETELY
ROCESSED

Y

CALL SUBROUTINE
EVITEM. ROUTINE
EVALUATES ITEM
AND PRINTS
RESULTS

PRINT OUT

NO

THIS THE END

OF PARAMETER

" CALL SUBROUTINE
EVRUN. ROUTINE
PRINTS THE SYSTEM
SUMMARY

PRINT OUT




READ ITEM
RECORD INFORMATION
FROM INPUT
TAPE

WRITE TO TAPE
IN BINARY CODE

g
ARE
ALL THE

ITEM READ
N

YES

CALL D TAPE
TO PREPARE
DEMAND TAPE

EXIT

SUBROUTINE START



READ HEADER
CARD

!

READ A

NO

SUBROUTINE D TAPE
(PREPARE DEMAND TAPE)

CARD

Y

INTERPREY
AS A SEPARATOR
CARD

!

CONVERT THE VARIOUS FIELDS
INTO DEMAND AMOUNT
TRANSACTION CODE
TIME FRAME
ITEM NUMBER

TAKE THE DEMANDS FOR
1ST 22 WEEKS AND ADD TO
PREVIOUS 82 WEEKS,

TO MAKE 104 WEEKS
OF DEMANDS

YES

PREPARE DEMAND TAPE
BY WRITING FROM THE
OUTPUT BLOCK.
RECORDS OF 30 DEMANDS

l

EXIT

v

PLACE IN
OUTPUT
BLOCK




SUBROUTINE I RUN
(INITIATE RUN (SYSTEM) PARAMATERS)

CLEAR OUTPUT
FROM
PREVIOUS RUNS

" WHAT
~~ 1S CONDITION
OF SENSE SWITCH

DOWN i uP

READ SYSTEM READ SYSTEM

PARAMATERS PARAMATERS
FROM FROM
CARDS SYSTEM TAPE

YES

IS
RUN NUMBER
NEGATIVE

STOP

SET FORECAST
INTERVAL
TO
13 WEEKS

TURN OFF TURN SENSE
SENSE LIGHT 20N IF
LIGHTS THIS IS A S.R.1. RUN

v - v

T I B I
SRS reey T
TAPES

TO 13 WEEKS IF
DISCRETE REVIEW .

l '

EXIT




RESET TO ZERO
ALL COLLECTOR'S
OF ITEM SUMMARY

RESULTS

v

READ A NEW
ITEM FROM
TAPE

v

INITIATE ON
HAND, ON
ORDER QUEUES

SUBROUTINE | ITEM

— INITATE FORECAST PARAMETERS
FORECAST OVERLEAD TIME = (WEAN ANNUAL DEMAND) (LEAD ;I}SiE IN

STANDARD DEVIATION =VFORECAST, 1
MEAN ABSOLUTE DEVIATION= 0.8 \/(MEAN ARNUAL DEMAND)

CALL SUBROUTIN!

RUL. ITIATE
ER QUANTlTY

AND ORDER POINT

l

EXIT



SET SWITCH
B=0LD T
WHERE (B) IS BEGINNING
OF A WEEK AND (T) IS
END OF A WEEK

THE FIRST
DEMAND OF
RUN

IS
THIS
THE START

NO

MOVE POINTER
TONEXT DEMAND
IN. BLOCK
OF DEMAND

READ ANEVW
BLOCK OF

THIRTY DEMANDS

!

SET POINTER TO
FIRST DEMAND
OF BLOCK

r—_—_

TRANSPER THIS
DEMAND TO
TEMPORARY AREA
(A)

F________

MOVE DEMAND
FROM AREA (A)
TO ACTUAL
DEMAND AREA
(B),

l

4

SUBROUTINE DEMAND
Tof4




SUBROUTINE DEMAND
20f 4

MOVE :gINTER INCREASE WEEK
NEXT DEMAND lND‘BCYA.]TOR
OF BLOCK
EMIT ZERO
DEMAND TO
ACTUAL DEMAND
AREA (B)

READ A
BLOCK OF
30 DEMANDS

v

SET POINTER
TO IST
DEMAND

ADD DEMAND
TRANSFER THIS | To sumoF
TEMPORARY _ FORECAST
AREA (A) DEMAND

AT THE END OF
EACH QUARTER
SET THE SUM OF

FORECAST DE-
MANDS TO ZERO




REDUCE THE FOLLOWING
BY THE DEMAND AMOUNT:
1. SUM OF REPORTABLE
. DEMANDS
2. SUM OF FORECASTDEM ANDS
3. SUM OF ISSUES

ADD AMOUNT
To ON HAND
BALANCE

/

SET DEMAND
AMOUNT TO ZERO
FOR LATER USE

SUBROUTINE DEMAND

3ot4

ES}

1

10

D NARE YES ADJUST SET FORECAST
ND IN AREA
(A;AQEQUIRE TRANS; COUNTER SWITCH
ACTING THIS
WEEK
SET SWITCH T
TO INDICATE NOT -
SET SWITCH T END OF WEEK RESET
TO INDICATE COUNTER
END OF WEEK




SUBROUTINE DEMAND
4of 4

ADJUST
COUNTER

SET
REVIEW
SWITCH

v

RESET
COUNTER

7”15 THE

DEMAND IN
AREA (A) A
SEPERATOR
DEMAND

EXAM-
INE PRESENT
TIME.IS THE TIME
CQUAL TO 104

EEKS

11

SET END OF
ITEM SWITCH

CLEAR END
OF ITEM SWITCH

CLEAR END OF
RUN SWITCH

'

YES

SET END OF
RUN SWITCH

v

REWIND INPUT
TAPES

v
EXIT



ram
ANYTHING.
ON ORDER

. IS AN *
ORDER DUE IN
THIS WEEK

UPDATE
OM HAMD
BY AMOUNT
RECEIVED

REDUCE
ON ORDER
BY AMOUNT

RECEIVED

12

NO

EXIT

SUBROUTINE RECPT



SUBROUTINE BOVOH
(BACK ORDERS VS ON HAND)

Tof2

EXIT
EXIT
CAN .
ALL
BACK ORDERS
BE FILLED
SUBTRACT BACK
ORDER TOTAL
12 FROM
ON HAND
AMOUNT
ADD
QUEUE (NUMBER | TEMS IN BACK ORDER}}
THE REMAINING (TIME IN BACK ORDER)
ON HARD TO SUM OF BACK ORDER WEEKS
ADD TO NUMBER ‘ RESET
BACK ORDER
OF BACK ORDERS
EILLED QUEUE TO
ZERO
ADD TO NUMBER
OF ITEMS ISSUED SET B;g:A?_RDER
FROM ‘ TO ZERO
BACK ORDER

13

Pt
)



SLUBROUTINE BOVOH
202

is
THERE

EX}
STOCK ON T
CALL MOVE TO RE-
ADJUST ON HAND ON  fp———= EXIT
ORDER QUEUES
Y
BRING OLDEST BACK [
ORDERS FROM. BACK ¥
ORDER FILE
CAN
FULL BACK YES
ORDER BE ‘
REDUCE ON HAND
Y AMOUNT OF
BACK ORDER
PLACE UNFILLED POR-
TION. BACK INTO BACK-
ORDER QUEUE
ADD TO NUMBER OF
y ITEMS ISSUED FROM
‘ BACK ORDER
ADD +
[(NUMBER OF ITEMS IN BACK ORDER) L
(TIME IN'BACK ORDER)] ADD
TO SUM OF BACK ORDER WEEKS [(NUMBER OF ITEMS IN BACK ORDER)
(TIME IN BACK ORDER)]
© TO SUM OF BACK ORDER WEEKS
ADD TO NUMBER OF } ‘
ITEMS ISSUED FROM
BACK ORDER REDUCE BACK ORDER
TOTAL BY AMOUNT OF
BACK ORDER
Y
REDUCE BACK ORDER
TOTAL BY AMOUNT
ISSUED.
Y
SET ON HAND
AMOUNT T0 ZERO
CALL MOVE TO RE-
ADJUST QUEUES

k

EXIT
14



SHIFT ENTRIES
OF QUEUES
FORWARD
DISCARDING

FIRST ENTRY

EXIT

15

SUBROUTINE MOVE



IS

NON ZERO

THIS DEMAND

SUBROUTINE ISSUE

718 N
ON HAND
EQUAL
TO

YES

PLACE UNPILLED | | ve INCREASE OUT OF STOCK
PORTION OF ) DIHES ToTAL
DEMAND. IN BACK ADD DEMAND TO BACK
ORDER QUEUE PLACE IN BACK ORDER
QUEUE
y

ISSUE GOODS:
1. DECREASE ON HAND BY
AMOUNT FILLED
2. IFNCRESSE SUM OF ISSUES

1GU
3. READJUST QUEUES

!

ADD 1 TO NUMBER OF ISSUES

[
_—

\J
EXIT

18




SUBROUTINE
FORCST

FORECAST
ERROR = PREV.
QTR. FORECAST -
ACTUAL DENMAND

ADD FORECAST
ERROR TO SUM

OF FORECAST
ERRORS

y

COMPUTE ABSO-
LUOTE DEVIATION

(AD)
AD=qf FORECAST
ERROR]) +
" (1=a}OLDAD)

COMPUTE
STANDARD DEVI-
ATION ¢ OVER
QUARTER
o= 125X AD

y

COMPUTE STANDARD DEYV.
OVER LEAD TIME op

op = (5) VLEAD TIME IN YEARS

y

FORECAST FOR
RTER

QUA
=a(ACTUAL
DEMAND)
+(1~a
(OLD FORECAST

v

FORECAST FOR
YEAR =
(FORECAST FOR
QTRS) (4)

!

FORE CAST OVER
LEAD TIME =
FORECAST FOR QTR)
LEAD TIME IN QTRS)

!

EXIT

17



CALL SRI
ROUTINE

CALL PRC
ROUTINE

EXIT

18

SUBROUTINE RULE



NO

CALL NORMAL
SUBROUTINE FOR
COMPUTING ORDER

POINT

NO

SUBROUTINE
PRC

PAGE 2 OF 2

1S S
YEARLY
DEMAND LESS
“ THAN
G0

YES

s
#VARIANCE

TO MEAN RATIC
GREAT?R THAN -

[YEs

CALL NEG BIN
NEGATIVE BINOMIAL
SUBROUTINE
R—

EXIT WiTH ORDER QUAN.
ORDER POINT COMPUTED

19



SUBROUTINE
PRC

PAGE | OF 2

COMPUTE ORDER QUANTITY
0q~ VT2XORDER COSTNARRUAL DENAND)
(HOLDING RATEXUNIT COST)
y
SET ORDER
QUANTITY EQUAL
TO 6 WEEKS
SUPPLY
SET ORDER
QUANTITY EQUAL
TG 5 YEARS
SUPPLY
L
. Y
T oR
QUANTITY EQUAL
TO NEXT HIGHER
INTEGER IF IT IS
A FRACTION
COMPUTE RISK RATIO
Risk = _(HOLDING RATENUNIT COST)(0Q)
{(\{ANNUAL DEMAND}(SHORTAGE COST)

IS RISK

.5

SET RISK

GREATER THAN

15 RISK
LESS THAN
01

NO

SET RISK
=.0%

=.5

Y

VARIANCE = ¢’

CALL POISSON
SUBROUTINE FOR
COUNTING
ORDER POINT

15

20



SUBROUTINE NORMAL

o
s TNUNO

RISK RATIO < .14

YES

| T=1.59R’- 3.893R+ 1.553

Y

=—~644R" + 247.7R*~ 33.26R + 2.713

N=F, +(T) (SD)

EXIT

21



l

COMPUTE THE PROBABIL-
ITY OF ZERO
DEMANDS, p(o)

CUM =1 — p(o)
SET =0

INCREASE
I BY 1

COMPUTE THE
PROBABILITY OF
| DEMANDS,
p(i)

SET
CUM = OLD
CUM — p(})

22

SUBROUTINE FISSON

SET ORDER
POINT N=1

l

EXIT



SUBROUTINE NEG BIN

l

COMPUTE PROBABILITY OF
ZERO DEMANDS, p(o)

COMPUTE CUM=1— p{o)
SETI=0

s SET ORDER
RISK RATIO POINT.
> CUM N=1
INCREASE | BY 1 "EXIT

|
Y

COMPUTE THE PROBABILITY
OF | DEMANDS, p(l)

l

SET CUM = OLD CUM — p(l)

23



SHORTAGE COST
FUNCTION SHC(I)

SHORTAGE COST

EQUALS

$50 + VUNIT cosT |

SHOI&HGIOAGE COS™T EQUALS

SHORTAGE COST

INLINT COr 8T EQUALS
[(UNIT COSIAM) (WU A L. DENAND)] -** $50
s
T

&%



SRI RULES
1of2

SET UP CONSTANTS

Z=9 FOR CONTINUOUS RULE

Z=Y, YEARS DEMAND FOR
DISCRETE RULE

'

COMPUTE

VB

Y

COMPUTE
o 2
vo- (%)
" oL weeks  \?
v
L"(REAN LEAD rm!:‘)

COMPUTE
‘/(H- VL) (14 2V + 3Vp AN+ (V)
= A1+ v._+v97(.x_‘.__ ‘
COMPUTE. )ls\
DL (14 VL +V¥p/L) NO YES
K= = Q,*>225 P'D*
FukL Q*=1.85FDQ,Y % Q'=FD+Q,
Pow . HCF
(HCF+AS) s
- : " NO THIS YES
CONTINUOUS
| REVIEW

16 17

25



ORDER QUANTITY I$

MAXIMUM OF

Q*+D(.25+ Vp)
AND

1.BVp D

‘I+T+x'8—

ORDER QUANTITY
‘ES MAXIMUM OF

AND

o

RESTRICT ORDER
QUANTITY (@)
TO BETWEEN 6 WEEKS
AND 5 YEARS
SUPPLY

COMPUTE

-a7

- X*=FD ]og[Q_g‘;.D(l—o FD)J"*'%(VH-VD)

ORDER POINT (X) 1S
X=MAX(1,DL+2Z,X*)
HALF ADJUST

EXiT

2€

SRI RULES
20f 2




AVAILABLE < X

PLACE AN ORDER
FOR
X+ Q- AVAILABLE

'

ADD $25 T0
TOTAL ORDER
CosT

i

SET LEAD TIME
TO FIRST UNUSED
VARIABLE
LEAD TIME ON
ITEM RECORD

i

PLACE ORDER
i DUE-IN
QUEUE IN

PROPER SEQUENCE

EXIT

27

SUBROUTINE REVIEW

NO ORDER
PLACED

L eEXIT




SUBROUTINE RUNREP
(PRODUCE RUNNING REPORT)

THE FOLLOWING ARE ACCUMULATED WEEKLY FOR
USE IN THE | TEM SUMMARY REPORT:

COST OF MATERIAL PROCURED= (UNIT COST)
TORDER QUANTITY)

ON HAND AMOUNT

. ORDER PQINT

FORECAST OVER LEAD TIME

YES

WRITE A SYSTEM HEADING,
ITEM INITIALIZATION
HEADING, AND
COLUMN HEADING
FOR RUNNING REPORT

COMPUTE
AVAILABLE=ON
HAND+ DUE IN -
BACK ORDER
TOTAL

HAS
ORECAST OR
BACKORDDER OR

NO
’ ORDER
QCCURRED,

WRITE A LINE
OF THE
RUNNING REPORT

EXIT



COMPUTE FOR
OUTPUT AND SUM

SUBROUTINE EVITEM
1o0f2

INDIVIDUAL ITEM
POR SYSTEM OUTPUT l

Y

AYERAGE VALUE OF ON HAND 5TOCKS=
(UNIT COST) \
(INVENTORY LEVEL SUMMARIZED WEEKLY)

(NUMBER OF WEEKS)

DOLLAR VELOCITY OF ANNUAL DEMAND=
(SUM OF DEMANDS) (UNIT COST)

(NUMBER OF YEARS

AVERAGE YALUE OF LEAD TIME STOCK=

(LEAD TIME STOCK SUMMED WEEKLY)(UNIT COST)
{NUMBER OF WEEKS)

AVERAGE VALUE OF ORDER POINT STOCK=]
(ORDER POINT SUMMED WEEKLY)(UNIT COST)
(NUMBER OF WEEKS)

HOLDING COST=

15% OF AVERAGE VALUE OF ON HAND STOCK

NUMBER OF | TEMS PLACED INTO
BACKORDER=

DEMANDS-IMMEDIATE ISSUES

SHORTAGE COST (DOLLAR BASE)=

($1.00) (P.{QMBER OFITEMS PLACED IN B/0)

SHORTAGE COST (UNIT COST BASE)=
(UNIT COST)
(NUMBER OF ITEMS PLACED IN B/0)

TQTAL COST (DOLLAR BASE)=

ORDER COST+HOLDING COST+SHORTAGE
COST (DOLLAR BASE)

TOTAL COST (UNIT COST BASE) =
ORDER COST+HOLDING COST+SHORTAGE
COST (UNIT COST BASE)

29

18




SERVICE PERCENTAGE=

- 100% IF THERE ARE NO DEMANDS
OR

[ISSUES (IMMEDIATELY)]

"ToEMANDS]

(102

BACK ORDER SERVICE =
(100) (BACK ORDER ISSUE)

(DEMANDS)

AVERAGE BACK ORDER AGE =
BACK ORDER WEEKS (OF I TEMS ISSUED- FROM B/0)

BACK ORDER ISSUES

PRINT ITEM
SUMMARY RESULTS

EXIT

30

SUBROUTINE EVITEM
20f 2



SUBROUTINE EVRUN

WRITE RUN
PARAMETER
HEADING

y

COMPUTE FOR THIS RUN
PERCENT SERVICE =100

(SUM OF ISSUES FOR ALL ITEMS)
(SUM OF DEMANDS FOR ALL ITEMS)

COMPUTE FOR THIS RUN
PERCENT BACK ORDER SERVICE=

(SUM OF BACK ORDER ISSUES)
(SUM OF DEMANDS)

100

WRITE OUT
SYSTEM SUMMARY
REPORT

EXIT

31




